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(57) ABSTRACT

A monitoring system monitors a monitoring object appara-
tus sufficiently for practical use while suppressing battery
power consumption. The monitoring system is provided a
sensor terminal that is driven by a battery and acquires a
measured value(s) of a measuring apparatus mounted in the
monitoring object apparatus by executing image analysis
processing on a captured image(s) obtained by photograph-
ing the measuring apparatus. A manager terminal monitors
the measured value(s) of the measuring apparatus which is
reported from the sensor terminal. When the measured value
is out of a normal range, the manager terminal requests
transmission of image data of an image area, which is
necessary to check whether the measured value of the
measuring apparatus is actually out of the normal range or
not. The sensor terminal transmits the requested image data
with the requested resolution to the manger terminal in
response to the request from the manager terminal.

10 Claims, 11 Drawing Sheets
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FIG.4

SENSOR VALUE STORAGE TABLE 50
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\ /
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FIG.5

THRESHOLD VALUE DETERMINATION CONDITION TABLE 51
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FIG.8

PATTERN TABLE 54

SETTING
ITEM VALUE
POSITIONS OF MEASURED
AREA POSITION VALUE AND THRESHOLD VALUES
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RESOLUTION
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FIG.9

PATTERN PRIORITY MANAGEMENT TABLE 53

PATTERN ID PRIORITY
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MONITORING SYSTEM AND ITS CONTROL
METHOD

TECHNICAL FIELD

The present invention relates to a monitoring system and
its control method. Particularly, this invention is suited for
use in a system for monitoring measured values of an analog
meter provided in a monitoring object apparatus which is
installed at a remote place.

BACKGROUND ART

Conventionally, monitoring of a monitoring object appa-
ratus which uses an analog meter as a measuring instrument
is performed by a customer engineer periodically visiting the
relevant site and checking a measured value of the analog
meter by visual observation. It is desirable that such work to
check the measured value of the analog meter should be
conducted with high frequency; however, this results in
problems of cost escalation and a labor shortage due to aging
of customer engineers.

As one method for solving such problems, there has been
conventionally suggested a method of causing a fixed point
camera to photograph an analog meter which is a monitoring
object apparatus, thereby reading measured values of the
analog meter by executing image analysis processing on
captured images, and transferring the read result as data to,
for example, a monitoring center (see, for example, PTL 1).
Such a monitoring method has the advantage of being
capable of monitoring a status of the monitoring object
apparatus with good accuracy without increasing the costs or
using manpower.

CITATION LIST
Patent Literature

PTL 1: Japanese Patent Application Laid-Open (Kokai)
Publication No. 2002-56387

SUMMARY OF THE INVENTION
Problems to be Solved by the Invention

Meanwhile, when the above-described monitoring
method is adopted and any abnormality in a measured value
of the analog meter is detected, it is necessary to check
images of the analog meter, which were captured by the
fixed point camera, by visual observation in order for a
worker to judge whether that abnormality was caused by an
abnormal condition which actually happened or not, or
whether that abnormality was caused by any failure or
mistaken analysis of an apparatus which executed the image
analysis processing.

However, generally a data volume of images is large and
it requires time to transfer the data. Therefore, when the
monitoring object apparatus is set somewhere deep in the
mountains where there is no electricity or phone lines and
the fixed point camera and communication equipment are
driven by batteries, and there is no choice but to transfer the
image data to a relay point by a wireless system of narrow
communication bands, there is a problem of large battery
consumption for data transfer of the images captured by the
fixed point camera.

The present invention was devised in consideration of the
above-described circumstances and aims at proposing a
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2

monitoring system and its control method capable of moni-
toring the monitoring object apparatus sufficiently for prac-
tical use while suppressing the power consumption of bat-
teries.

Means to Solve the Problems

In order to solve the above-described problems, provided
according to an aspect of the present invention is a moni-
toring system for monitoring a status of a monitoring object
apparatus, wherein the monitoring system includes: a sensor
terminal that is driven by a battery and acquires a measured
value(s) of a measuring apparatus mounted in the monitor-
ing object apparatus by executing image analysis processing
on a captured image obtained by photographing the mea-
suring apparatus; and a manager terminal that monitors the
measured value of the measuring apparatus which is
reported from the sensor terminal, wherein when the mea-
sured value of the measuring apparatus is out of a normal
range, the manager terminal requests transmission of image
data of an image area which is necessary and sufficient to
check whether the measured value of the measuring appa-
ratus is actually out of the normal range or not in the
captured image from the sensor terminal by designating a
range and resolution of the image area; and wherein the
sensor terminal transmits the requested image data of the
image area in the captured image with the requested reso-
Iution to the manger terminal in response to the request from
the manager terminal.

Furthermore, according to an aspect of the present inven-
tion, provided is a method for controlling a monitoring
system for monitoring a status of a monitoring object
apparatus, wherein the monitoring system includes: a sensor
terminal that is driven by a battery and acquires a measured
value(s) of a measuring apparatus mounted in the monitor-
ing object apparatus by executing image analysis processing
on a captured image obtained by photographing the mea-
suring apparatus; and a manager terminal that monitors the
measured value of the measuring apparatus which is
reported from the sensor terminal: and wherein the moni-
toring system control method includes: a first step executed,
when the measured value of the measuring apparatus is out
of a normal range, by the manager terminal requesting
transmission of image data of an image area which is
necessary and sufficient to check whether the measured
value of the measuring apparatus is actually out of the
normal range or not in the captured image from the sensor
terminal by designating a range and resolution of the image
area; and a second step executed by the sensor terminal
transmitting the requested image data of the image area in
the captured image with the requested resolution to the
manger terminal in response to the request from the manager
terminal.

When the monitoring system and its control method
according to the present invention are employed, the data
volume of the image data to be transferred from the sensor
terminal to the manager terminal can be kept as small as
possible.

Advantageous Effects of the Invention

The present invention can realize the monitoring system
and its control method capable of monitoring the monitoring
object apparatus sufficiently for practical use while sup-
pressing the power consumption of the batteries.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a block diagram illustrating an overall configu-
ration of a monitoring system according to this embodiment;
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FIG. 2 is a diagram for explaining a monitoring method
according to this embodiment;

FIG. 3A and FIG. 3B are diagrams for explaining the
monitoring method according to this embodiment;

FIG. 4 is a chart illustrating a structure example of a
sensor value storage table;

FIG. 5 is a chart illustrating a structure example of a
threshold value determination condition table;

FIG. 6 is a chart illustrating a structure example of a
sensor management table;

FIG. 7 is a diagram for explaining the sensor value storage
table;

FIG. 8 is a chart illustrating a structure example of a
pattern table;

FIG. 9 is a chart illustrating a structure example of a
pattern priority management table;

FIG. 10 is a flowchart illustrating a processing sequence
for monitoring processing;

FIG. 11 is a chart for explaining an image data transfer
order determination method;

FIG. 12 is a flowchart illustrating a processing sequence
for threshold value determination processing; and

FIG. 13 is a flowchart illustrating a processing sequence
for image acquisition range and resolution determination
processing.

DESCRIPTION OF EMBODIMENTS

An embodiment of the present invention will be described
below in detail with reference to the drawings.

(1) Monitoring System Configuration According to
This Embodiment

Referring to FIG. 1, the reference numeral 1 represents a
monitoring system according to this embodiment as a whole.
This monitoring system 1: is a system for monitoring the
status of a monitoring object apparatus which is installed at
a remote place; and is configured by including one or more
sensor terminals 2 which are set on the monitoring object
apparatus side, a manager terminal 4 which is set at a
monitoring center and is coupled to each sensor terminal 2
via a network 3, and one or more client terminals 5.

Each sensor terminal 2: is provided at each analog meter
6 which is set at the monitoring object apparatus and is
associated with such each analog meter 6; and includes a
camera apparatus 10 for photographing its corresponding
analog meter 6, a data processing apparatus 11 for executing
data processing on image data of captured images output
from the camera apparatus 10, and a battery 12.

The camera apparatus 10 is composed of, for example, a
general-purpose still image digital camera equipped with a
flash device and is secured and set so that the camera
apparatus 10 can photograph the relevant analog meter 6
from a fixed point position. The camera apparatus 10 pho-
tographs the relevant analog meter 6 in accordance with an
instruction from the data processing apparatus 11 and out-
puts image data of a captured image(s) to the data processing
apparatus 11.

The data processing apparatus 11 is composed of, for
example, a computer device equipped with information
processing resources such as a CPU (Central Processing
Unit), a memory, and a communication apparatus. The data
processing apparatus 11 activates the camera apparatus 10 in
accordance with an instruction from the manager terminal 4
and causes the camera apparatus 10 to photograph the
relevant analog meter 6. Then, the data processing apparatus
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4

11 acquires a measured value of the analog meter 6 by
executing image analysis processing on the captured image
based on the image data, which has been then output from
the camera apparatus 10, and transmits the acquired mea-
sured value to the manager terminal 4 via the network 3.

The battery 12 is a power source that supplies driving
power to the camera apparatus and the data processing
apparatus. For example, a secondary battery such as a lead
storage battery capable of storing electric power generated
by a solar photovoltaic device can be used as the battery 12.

The manager terminal 4: is a computer device for moni-
toring measured values of the analog meters 6, which are
transmitted from each sensor terminal 2; and is composed of
a general-purpose server apparatus equipped with a CPU 20,
a memory 21, an external storage apparatus 22, and a
communication apparatus 23.

The CPU 20 is a processor that controls the operation of
the entire manager terminal 4. Furthermore, the memory 21
is composed of a semiconductor memory and is used to
retain various kinds of programs. The external storage
apparatus 22 is composed of a large-capacity nonvolatile
storage apparatus such as hard disk drives and SSDs (Solid
State Devices) and is used to save various kinds of programs
and data for a long period of time. The communication
apparatus 23 is composed of, for example, an NIC (Network
Interface Card) and performs protocol control upon com-
munication with the sensor terminals 2.

The manager terminal 4 analyzes measured values of the
analog meters 6, which are sent from each sensor terminal
2, and monitors whether the relevant measured value of the
analog meter 6 is within the normal range or not. Then, if the
manager terminal 4 determines that the measured value of
any one of the analog meters 6 is an abnormal value out of
the normal range, it requests that the corresponding sensor
terminal 2 should transfer image data of a captured image of
the analog meter 6.

Furthermore, the manager terminal 4 causes the client
terminal 5 to display the captured image of the analog meter
6 and a warning screen including information such as a
graph representing changes in the measured value of the
analog meter 6 for a certain period of time on the basis of the
image data transmitted from the sensor terminal 2 according
to the above-described request (hereinafter referred to as the
image data transfer request).

The client terminal 5 is a computer device which is set
inside the monitoring center or at a base outside the moni-
toring center and is used by an observer. The observer
checks the status of the monitoring object apparatus based
on the warning screen displayed on the client terminal 5 and
visits the relevant site as necessary and inspects the moni-
toring object apparatus.

(2) Monitoring Technique According to This
Embodiment

Next, a monitoring method according to this embodiment
using the above-described monitoring system 1 will be
explained. With this monitoring system 1 described above,
when the manager terminal 4 determines that a measured
value of the relevant analog meter 6, which has been
transmitted from the sensor terminal 2, is an abnormal value,
the manger terminal 4 issues an instruction to that sensor
terminal 2 to transfer image data of a captured image of the
analog meter 6.

In this case, a data volume of the image data is large and
it requires a lot of time to transfer such image data. Accord-
ingly, a considerable amount of electric power is required for
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the sensor terminal 2 to transfer the image data of the
captured image of the camera apparatus 10 to the manager
terminal 4 and the consumption of the battery 12 increases
as much as the required amount of electric power. In this
case, in consideration of the fact that the sensor terminal 2
has to regularly transmit measured values of the analog
meter 6 to the manager terminal 4, it is desirable to perform
the data transfer while suppressing the consumption of the
battery 12 as much as possible when transferring the image
data to the manager terminal 4.

On the other hand, for example, when the normal range of
the measured value is from 45 to 55 with the analog meter
6 of a pointer rotation type whose pointer rotates as illus-
trated in FIG. 2, even only a partial image within a range
surrounded by a broken-line frame line 31, which is a
position range of a tip of a pointer 6A at least when the
measured value of the analog meter 6 is within the normal
range, in the entire captured image 30 of the camera appa-
ratus 10 of the sensor terminal 2 (hereinafter referred to as
the partial image), a partial image within a range surrounded
by a broken-line frame line 32 including a rotation center
part of the pointer 6A, or a partial image within a range
surrounded by a broken-line frame line 33 including the tip
of the pointer 6A of the analog meter 6 at that time can be
used to check whether the measured value of the analog
meter 6 is actually an abnormal value or not.

Moreover, when the analog meter 6 is an analog meter of
a drum rotation type which is composed of a plurality of
rotating drums with numbers O to 9 displayed on their
circumferential side surface as illustrated in FIG. 3A and
when the normal range of the measured value is 100 or more
or less than 100, even only a partial image within a range
surround by a broken-line frame line 34 can be used to check
whether the measured value of the analog meter 6 is actually
the abnormal value or not.

Furthermore, when the analog meter 6 is an analog meter
of a pointer moving type whose pointer 35 moves as
illustrated in FIG. 3B, even only a partial image within a
range surrounded by a broken-line frame line 36 including
a threshold values for the normal range (“100” in an example
of FIG. 3B) or a partial image within a range surrounded by
a broken-line frame line 37 including a current measured
value of the analog meter 6 can be used to check whether the
measured value of the analog meter 6 is actually the abnor-
mal value or not.

Accordingly, we can say that regarding such a common
analog meter 6, an image area in which a part or whole of
the pointer appears in the captured image of the camera
apparatus 10 when the measured value of the relevant analog
meter 6 is within the normal range, or an image area in
which a part or whole of the current pointer appears in the
captured image of the camera apparatus 10 is the image area
which is necessary and sufficient to check whether the
measured value of the analog meter 6 is out of the normal
range or not.

So, one of characteristics of the monitoring system 1
according to this embodiment is that: when the manager
terminal 4 issues an instruction to the sensor terminal 2 to
transfer the image data of the captured image of the analog
meter 6, the manager terminal 4 designates the range and
resolution of the image area (or the partial image), which is
necessary and sufficient to check whether the measured
value of the analog meter 6 is out of the normal range, in the
captured image of the camera apparatus 10; and the sensor
terminal 2 transfers the image data of the partial image
within the range designated by the manager terminal 4 in the
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captured image of the camera apparatus 10 and with the
designated the resolution to the manager terminal 4.

As a result, this monitoring system 1 can keep the data
volume of the image data to be transferred from the sensor
terminal 2 to the manager terminal 4 as small as possible and
suppress the battery consumption of the sensor terminal 2,
which is attributable to the transfer of the image data, as
much as possible.

As a means for implementing the above-described moni-
toring method according to this embodiment, the memory 21
for the manager terminal 4 stores an acquired data manage-
ment unit 40 and an image acquisition analysis unit 42 and
the external storage apparatus 22 stores a sensor value
storage table 50, a threshold value determination condition
table 51, a sensor management table 52, a pattern priority
management table 53, and a plurality of pattern tables 54.

The acquired data management unit 40: is a program
having a function that acquires data from each sensor
terminal 2 and manages the acquired data; and includes a
sensor information acquisition unit 41. The sensor informa-
tion acquisition unit 41 is a thread having a function that
regularly issues an instruction to each sensor terminal 2 to
report measured values of the relevant analog meter 6 and
stores and manages the measured values of the analog meter
6, which have been transferred from each sensor terminal 2
in accordance with the above-described instruction (herein-
after referred to as the measured value report instruction), in
the sensor value storage table 50.

Moreover, the image acquisition analysis unit 42 is a
program having a function that: monitors measured values
of analog meters 6, which are transferred from each sensor
terminal 2 in accordance to the above-described measured
value report instruction; and issues an instruction to the
relevant sensor terminal 2 to transfer image data of a partial
image of a captured image of the relevant analog meter 6
when abnormality of a measured value of any one of the
analog meters 6 is detected. This image acquisition analysis
unit 42 is configured by including a threshold value deter-
mination unit 43, an abnormality judgment unit 44, an image
acquisition range and resolution determination unit 45, an
image acquisition request unit 46, an display data generation
unit 47, and a display processing unit 48.

The threshold value determination unit 43 is a thread
having a function that determine the normal range of each
analog meter 6 based on measured values of the analog
meter 6 in the past, which are transmitted from each sensor
terminal 2. Practically, the threshold value determination
unit 43 determines a threshold value(s) for the normal range
of the measured values (an upper limit value and/or a lower
limit value of the normal range) for each analog meter 6 on
the basis of the measured values of the analog meter 6,
which were acquired in the past, and according to threshold
value determination conditions stored in the threshold value
determination condition table 51 as described later.

The abnormality judgment unit 44 is a thread having a
function that judges whether each measured value transmit-
ted from each sensor terminal 2 is an abnormal value or not
(that is, whether the measured value is out of the normal
range or not) based on the threshold value(s) for the normal
range for each analog meter 6 which is determined by the
threshold value determination unit 43.

Furthermore, the image acquisition range and resolution
determination unit 45 is a thread having a function that
determines the range and resolution of a partial image for
which its transfer to the relevant sensor terminal 2 is to be
requested, with respect to the analog meter 6 determined by
the abnormality judgment unit 44 that its measured value is
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an abnormal value. The image acquisition range and reso-
Iution determination unit 45 determines the range and reso-
Iution of the partial image on the basis of various kinds of
information stored in the sensor management table 52
described later and a transfer format of the partial image
stored in the relevant pattern table 54.

The image acquisition request unit 46 is a thread having
a function that requests the relevant sensor terminal 2 for
acquisition and transfer of image data of the partial image
with the range and resolution determined by the image
acquisition range and resolution determination unit 45.
Practically, the image acquisition request unit 46 requests
the sensor terminal 2 for the transfer of the above-described
partial image by transmitting the aforementioned image data
transfer request, including the range and resolution of the
partial image which are determined by the image acquisition
range and resolution determination unit 45, to the relevant
sensor terminal 2.

The display data generation unit 47 is a thread having a
function that generates display data for displaying a warning
screen including information such a graph representing
changes in the measured value of the analog meter 6,
regarding which abnormality is detected, for a certain period
of time and the partial image of the captured image of that
analog meter 6, which is acquired from the relevant sensor
terminal 2.

Furthermore, the display processing unit 48 is a thread
having a function that causes the client terminal 5 to display
the warning screen based on the relevant display data by
transferring the display data generated by the display data
generation unit 47 to a necessary client terminal 5.

Meanwhile, the sensor value storage table 50 is a table
used to retain and manage the measured values of the analog
meter 6, which are collected from the sensor terminal 2, and
is created for each sensor terminal 2.

This sensor value storage table 50 is configured by
including a measurement date and time column 50A and a
sensor value column S0B as illustrated in FIG. 4. With the
sensor value storage table 50, one row corresponds to one
piece of past data.

Then, the sensor value column 50B stores a measured
value of the relevant analog meter 6, which was transmitted
from the relevant sensor terminal 2 and read by the sensor
terminal 2; and the measurement date and time column 50A
stores the date and time when that measured value was
measured. Therefore, in an example in FIG. 4, it is shown
that the measure value of the relevant analog meter 6 which
was measured “at 10:30:30 on Jan. 1, 2018” was “3600.”

The threshold value determination condition table 51: is a
table used to manage determination conditions to determine
the threshold value(s) (an upper limit value and/or a lower
limit value) for the normal range of the measured values of
the analog meters 6 based on the past data (hereinafter
referred to as the threshold value determination conditions);
and is created by the user in advance. Incidentally, the
threshold value determination condition table 51 may be
created for each analog meter 6.

This threshold value determination condition table 51 is
configured by including a condition item column 51A and a
value column 51 B as illustrated in FIG. 5. With the
threshold value determination condition table 51, one row
corresponds to one condition item for determining the
threshold values.

Then, the condition item column 51A stores specific
condition items such as the number of days of the past data
which should be used to determine the threshold values for
the normal range of the measured value and a width (a
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coeflicient of a standard deviation) upon determining the
relevant threshold values; and the value column 51B stores
a value which is set by the user regarding the corresponding
condition item. Therefore, in a case of an example in FIG.
5, it is shown that the upper and lower limit values which are
the threshold values should be calculated by using an
average value and a standard deviation of the past data for
the recent “30” days, and the coefficient “2” of the standard
deviation. The width of the upper and lower limit values can
be changed by the standard deviation coefficient and is used
to adjust abnormality detection occurrence frequency.

The sensor management table 52: is a table used by the
manager terminal 4 to manage each sensor terminal 2; and
is configured by including a sensor terminal name column
52A, a calibration information column 52B, a communica-
tion speed column 52C, a remaining battery time column
52D, a threshold value column 52E, and a sensor importance
column 52F as illustrated in FIG. 6. With the sensor man-
agement table 52, one row corresponds to one sensor ter-
minal 2.

Then, the sensor terminal name column 52A stores a name
(sensor terminal name) which is assigned to the relevant
sensor terminal 2 and is proper to that sensor terminal 2.

Furthermore, the calibration information column 52B is
divided into a start point coordinates column 52BA, a start
point value column 52BB, an end point coordinates column
52BC, an end point value column 52BD, and a center point
coordinates column 52BE. Then, the start point coordinates
column 52BA stores a coordinate position which is a start
point for a movable range of the pointer 6A (FIG. 2) of the
relevant analog meter 6 in the captured image of the relevant
sensor terminal 2; and the start point value column 52BB
stores a measured value of the analog meter 6 when the
pointer 6A is located at that coordinate position.

Furthermore, the end point coordinates column 52BC
stores a coordinate position which is an end point for the
movable range of the pointer 6 A of the relevant analog meter
6 in the captured image of the relevant sensor terminal 2; and
the end point value column 52BD stores a measured value
of the analog meter 6 when the pointer 6A is located at that
coordinate position. Furthermore, the center point coordi-
nates column 52BE stores coordinates of a rotation center of
the pointer of the analog meter 6 in the captured image of the
relevant sensor terminal 2.

For example, in a case of the sensor terminal 2 which
photographs the analog meter 6 of the pointer rotation type
as illustrated in FIG. 7, a coordinate position represented by
P1 in the captured image 30 is the coordinate position which
is the start point of the movable range of the pointer 6 A, so
that these coordinates are stored in the start point coordi-
nates column 52BA; and since the then measured value of
the analog meter 6 is “0,” this value is stored in the start
point value column 52BB.

Furthermore, a coordinate position represented by P2 in
the captured image 30 is the coordinate position which is the
end point of the movable range of the pointer 6A, so that
there coordinates are stored in the end point coordinates
column 52BC; and since the then measured value of the
analog meter 6 is “100,” this value is stored in the end point
value column 52BD. Furthermore, since a coordinate posi-
tion represented by P3 in the captured image 30 is the
rotation center of the pointer 6A, these coordinates are
stored in the center point coordinates column 52BE.

Incidentally, corresponding coordinates and values are set
by the user in advance, respectively, to the start point
coordinates column 52BA, the start point value column
52BB, the end point coordinates column 52BC, the end
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point value column 52BD, and the center point coordinates
column 52BE of the calibration information column 52B.

The communication speed column 52C stores a commu-
nication speed of a communication path to the relevant
sensor terminal 2, which was measured at the time of last
communication with that sensor terminal 2; and the remain-
ing battery time column 52D stores an estimated value of
remaining time of the batter 12 (FIG. 1) of that sensor
terminal 2, which was acquired from the sensor terminal 2
last time.

Incidentally, a method for acquiring the estimated value of
the remaining time of the battery 12 may be: a method
executed by the manager terminal 4 to periodically acquire
the estimated value from the sensor terminal 2; or a method
executed by the sensor terminal 2, when reporting the
measured value of the analog meter 6 to the manager
terminal 4, to report the remaining time of the battery 12 of
its own sensor terminal, together with the relevant measured
value, to the manager terminal 4. In the following explana-
tion, it is assumed that the manager terminal 4 acquires the
remaining time of the batter 12 of each sensor terminal 2 by
the latter method.

The threshold value column 52E stores a threshold
value(s) (an upper limit value and/or a lower limit value) for
the normal range of the measured value, which is determined
by the threshold value determination unit 43 (FIG. 1) as
described earlier; and the sensor importance column 52F
stores importance of the analog meter 6, regarding which its
measured value is measured by the relevant sensor terminal
2 and the importance is set by the user in advance. Inciden-
tally, such importance may be, for example, of two levels
“high” and “low,” or three levels “high,” “medium,” and
“low,” or four levels or more.

Therefore, in the case of the example in FIG. 6, it is shown
that regarding the sensor terminal 2 with the sensor terminal
name “sensor A”: the start point coordinates of the pointer
6A of the target analog meter 6 in the captured image are
“(20, 90)”; the measured value when the pointer 6A is
located at the start point coordinates is “0’; the end point
coordinates of the pointer are “(80, 90)”; the measured value
when the pointer 6A is located at the end point coordinates
is “100”; and the coordinates of the rotation center of the
pointer 6A are “(30, 50).” Furthermore, FIG. 6 shows that:
the communication speed of the communication path to the
sensor terminal 2, which was measured last time, is “100”
(bytes/sec); the remaining time of the battery 12 which was
acquired from the sensor terminal 2 last time is “3600” (sec);
the threshold value for the normal range of the analog meter
6 is “60”; and the importance of the analog meter 6 which
is set by the user is “high.”

The pattern table 54 is a table used to manage a transfer
format of the aforementioned partial image which is set by
the user in advance (hereinafter referred to as the transfer
pattern) and is created for each transfer pattern which is set
by the user.

This pattern table 54 is configured by including a setting
item column 54A and a value column 54B as illustrated in
FIG. 8. Then, the setting item column 54A stores an item
name of each setting item regarding the transfer pattern of
the partial image; and the value column 54B stores a value
which is set by the user for the relevant setting item.

Incidentally, in a case of this embodiment, an “Area
Position,” “Area Width,” “Area Height,” “Resolution,”
“Color Space,” and so on are defined as such setting items.
The “Area Position” represents the position of a partial
image in the captured image of the sensor terminal 2 to be
transferred to the manager terminal 4. Furthermore, the
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“Area Width” represents the pixel number in a transverse
direction of the partial image; and the “Area Height” rep-
resents the pixel number in a longitudinal direction of the
partial image. Furthermore, the “Resolution” represents the
resolution of the relevant partial image when the sensor
terminal 2 transmits the image data of that partial image to
the manager terminal 4; and the “Number of Color Spaces”
represents the number of color spaces for that partial image.

Therefore, regarding the relevant transfer pattern in a case
of an example in FIG. 8, it is shown that the following
settings are set: the relevant analog meter 6 is photographed
by using “3 (colors)” as the number of color spaces; partial
images of the width “100” (pixels) and the height “100”
(pixels) are cut out at the “Position of Measured Value” (the
current position of the pointer) in the captured image and at
the “Positions of Threshold Values™ (the positions of the
threshold values for the normal range, which are set regard-
ing the analog meter 6); and the image data of the partial
images are to be transferred with the resolution of “350”
(dpd).

The pattern priority management table 53 is a table used
to manage the priority of each transfer pattern which is set
by the user in advance. This pattern priority management
table 53 may be set for each sensor terminal 2 or set
commonly for all the sensor terminals 2.

The pattern priority management table 53 is configured by
including a pattern 1D column 53A and a priority column
53B as illustrated in FIG. 9. Then, the pattern ID column
53A stores a unique identifier of the relevant transfer pattern
(pattern ID) which is set by the user in advance and is
assigned to each aforementioned transfer pattern; and the
priority column 53B stores the priority which is set by the
user with respect to the relevant transfer pattern. Therefore,
in a case of an example in FIG. 9, it is shown that a priority
“1” is set to a transfer pattern “Pattern 1” and a priority “2”
is set to a transfer pattern “Pattern 2,” respectively.

Meanwhile, referring to FIG. 1, a memory (not shown in
the drawing) for the data processing apparatus 11 of the
sensor terminal 2 stores an image capture request unit 60, an
image analysis unit 61, a partial image generation unit 62,
and a data transfer unit 63.

The image capture request unit 60 is a thread having a
function that activates the camera apparatus 10 and causes it
to photograph the relevant analog meter 6 in accordance
with the measured value report instruction and the image
data transfer request from the manager terminal 4 as
described earlier. The camera apparatus 10 outputs the
image data of the captured image of the photographed
analog meter 6 to the data processing apparatus 11.

Furthermore, the image analysis unit 61 is a thread having
a function that then acquires the measured value of the
relevant analog meter 6 by means of the image analysis
processing based on the image data given from the camera
apparatus 10 as described above when the measured value
report instruction is given from the manager terminal 4.

Furthermore, the partial image generation unit 62 is a
thread having a function that generates the image data of the
partial image with the range and resolution designated by the
relevant image data transfer request from the captured image
based on the image data given from the camera apparatus 10
as described above when the image data transfer request is
given from the manager terminal 4.

The data transfer unit 63 is a thread having a function that
transmits, to the manager terminal 4 via the network 3: the
measured value of the analog meter 6 acquired from the
image analysis unit 61 when the measured value report
instruction is given from the manager terminal 4; and the
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image data of the partial image generated by the partial
image generation unit 62 when the image data transfer
request is given from the manager terminal 4.

(3) Processing Regarding Monitoring Method
According to This Embodiment

Next, specific processing content of the monitoring pro-
cessing executed by the manager terminal 4 in relation to the
monitoring method according to this embodiment will be
explained. Incidentally, the following explanation will be
given by referring to a “thread” as a processing subject of
various kinds of processing; however, needless to say, the
processing is practically executed by the CPU 20 (FIG. 1) of
the manager terminal 4 on the basis of that thread.

(3-1) Monitoring Processing

FIG. 10 illustrates a processing sequence for the moni-
toring processing executed by the manager terminal 4 in
relation to the monitoring method. The manager terminal 4
collects measured values of the analog meters 6 from each
sensor terminal 2 and acquires the image data of a partial
image of the relevant analog meter 6 from the corresponding
sensor terminal 2 with regard to the analog meter 6 whose
measured value is out of the normal range, in accordance
with a processing sequence illustrated in this FIG. 10.

Practically, the manager terminal 4 periodically starts the
monitoring processing illustrated in this FIG. 10; and firstly,
the sensor information acquisition unit 41 (FIG. 1) for the
acquired data management unit 40 (FI1G. 1) issues an instruc-
tion (measured value report instruction) to each sensor
terminal 2 to report a measured value of the relevant analog
meter 6 (S1) and then waits for each sensor terminal 2 to
return a response (S2).

Thus, having received this measured value report instruc-
tion, each sensor terminal 2 causes the camera apparatus 10
(FIG. 1) to photograph the relevant analog meter 6, acquires
a measured value of the analog meter 6 by causing the data
processing apparatus 11 (FIG. 1) to execute image analysis
processing on a captured image of the analog meter 6, and
transmits the acquired measured value and the remaining
time of the battery 12 at that time, as a response to the
measured value report instruction, to the manager terminal
4.

Then, after the response to the measured value report
instruction is returned from the sensor terminal 2, the sensor
information acquisition unit 41 stores the then-acquired
measured value of the analog meter 6 in the sensor value
storage table 50 (FIG. 4). Furthermore, the sensor informa-
tion acquisition unit 41 stores the remaining time of the
battery 12 of the sensor terminal 2 and a then-measured
communication speed of the communication path to that
sensor terminal 2, which are included in the response,
respectively in a row corresponding to the sensor terminal 2
of the remaining battery time column 52D (FIG. 6) and the
communication speed column 52C (FIG. 6) of the sensor
management table 52 (FIG. 6) (S3). Then, when the sensor
information acquisition unit 41 eventually finishes receiving
responses from all the sensor terminals 2, it activates the
threshold value determination unit 43 (FIG. 1).

After the threshold value determination unit 43 is acti-
vated by the sensor information acquisition unit 41, it
executes threshold value determination processing for deter-
mining the threshold value(s) (the upper limit value and/or
the lower limit value) for the normal range for each analog
meter 6 on the basis of the past data stored in the sensor
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value storage table 50, which is associated with each sensor
terminal 2, and registering each of the determined threshold
values in the sensor management table 52 (S4). The details
of this threshold value determination processing will be
described later. Subsequently, the threshold value determi-
nation unit 43 activates the abnormality judgment unit 44
(FIG. 1).

After the abnormality judgment unit 44 is activated by the
threshold value determination unit 43, it judges whether all
the then-acquired measured values of each analog meter 6
are within the normal range or not, based on the threshold
values for the normal range which are set for each analog
meter 6 registered in the sensor management table 52 (S5).
Then, if the abnormality judgment unit 44 obtains an affir-
mative result in this judgment, it terminates the processing.
As a result, this sequence of the monitoring processing
terminates.

On the other hand, if the abnormality judgment unit 44
obtains a negative result in the judgment of step S5, it judges
whether or not there is more than one analog meter 6 whose
measured value is out of the normal range (S6). Then, if the
abnormality judgment unit 44 obtains a negative result in
this judgment, it activates the image acquisition range and
resolution determination unit 45.

Furthermore, if the abnormality judgment unit 44 obtains
an affirmative result in the judgment of step S6, it obtains the
priority of each sensor terminal 2 corresponding to the
analog meter 6, whose measured value is out of the normal
range, from the corresponding sensor importance column
52F (FIG. 6) of the sensor management table 52 and
determines the order of the sensor terminals 2, to which the
image data should be transferred, on the basis of the
obtained priorities of these sensor terminals 2 (S7).

Specifically speaking, the abnormality judgment unit 44
determines the transfer order of the image data of each
relevant sensor terminal 2 so that: the image data of the
sensor terminal 2 with a higher priority will be transferred
earlier in the transfer order on the basis of the priority of
each relevant sensor terminal 2 (each sensor terminal 2
regarding which the measured value of the relevant analog
meter 6 is out of the normal range) which is acquired from
the sensor management table 52; and regarding the sensor
terminals 2 with the same importance, the image data of the
sensor terminal in a better communication state will be
transferred earlier in the transfer order. Therefore, for
example, when the pattern table 54 is in a state as illustrated
in FIG. 11 and there are three sensor terminals 2, “Sensor A,”
“Sensor B,” and “Sensor C,” regarding which the measured
value of the relevant analog meter 6 is out of the normal
range, the transfer order of the image data will be deter-
mined as in the order of “Sensor B,” “Sensor A,” and
“Sensor C.”

Subsequently, the abnormality judgment unit 44 activates
the image acquisition range and resolution determination
unit 45 (FIG. 1) and notifies the image acquisition range and
resolution determination unit 45 of the sensor terminal name
of each sensor terminal 2 and their transfer order which were
determined in step S7.

After the image acquisition range and resolution deter-
mination unit 45 is activated by the abnormality judgment
unit 44, it firstly selects one sensor terminal whose image
data should be acquired (S8). Practically, if a negative result
is obtained in step S6 and the image acquisition range and
resolution determination unit 45 is activated, it selects the
sensor terminal 2 corresponding to the analog meter 6 whose
then-measured value indicates an abnormal value. Further-
more, when the image acquisition range and resolution
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determination unit 45 is activated and then notified by the
abnormality judgment unit 44 of the transfer order of the
sensor terminals 2, it selects a sensor terminal 2 which is
unprocessed and is listed as the earliest regarding the
reported transfer order.

Subsequently, the image acquisition range and resolution
determination unit 45 executes partial image area determi-
nation processing for determining the range and resolution
of' the partial image for which the image data in the captured
image of the sensor terminal 2 selected in step S8 is to be
transferred (S9). The details of this partial image area
determination processing will be described later. Subse-
quently, the image acquisition range and resolution deter-
mination unit 45 activates the image acquisition request unit
46 (FIG. 1) and reports the sensor terminal 2 selected in step
S8 and the range and resolution of the partial image which
were determined in step S9.

After the image acquisition request unit 46 is activated, it
transmits an image data transfer request including the range
and resolution of the partial image reported from the image
acquisition range and resolution determination unit 45 to the
sensor terminal 2 reported from the image acquisition range
and resolution determination unit 45 (S10) and then waits
for the image data to be transmitted from that sensor
terminal 2 (S11).

Then, when the image data of the partial image is even-
tually transferred from that sensor terminal 2, the image
acquisition request unit 46 associates this image data with
the sensor terminal 2 and stores and saves it in the external
storage apparatus 22 (FIG. 1) (S12) and then judges whether
or not it has finished collecting the image data of partial
images from all the sensor terminals 2 from which the image
data should be collected then (the sensor terminals 2 whose
measured values of the relevant analog meter 6 are abnormal
values) (S13).

Then, if the image acquisition request unit 46 obtains a
negative result in this judgment, it returns to step S8 and
invokes the image acquisition range and resolution deter-
mination unit 45. As a result, the processing of step S8 to
step S13 is executed in the same manner as described above
and the image data from each relevant sensor terminal 2 is
thereby sequentially saved in the external storage apparatus
22.

Then, when the image acquisition request unit 46 even-
tually obtains an affirmative result in step S13 by finishing
collecting the image data of the partial images from all the
sensor terminals 2 whose measured values of the relevant
analog meter 6 are abnormal values, it then activates the
display data generation unit 47 and terminates the process-
ing. As a result, this sequence of the monitoring processing
terminates.

Incidentally, after the display data generation unit 47 is
activated by the image acquisition request unit 46, it gen-
erates screen data of a warning screen including, for
example, a graph representing changes in the measured
value of the analog meter 6 up until that time and the partial
image based on the image data of the analog meter 6
acquired as described above, with respect to each analog
meter 6 whose measured value is the abnormal value, and
transmits the generated screen data to the display processing
unit 48 (FIG. 1).
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Then, the display processing unit 48 transmits the screen
data, which has been given from the display data generation
unit 47, to a necessary client terminal 5 and thereby causes
that client terminal 5 to display the aforementioned warning
screen based on the relevant screen data. As a result, the
observer can visually check the current status of the analog
meter 6 whose measured value has exceeded the normal
range.

(3-2) Threshold Value Determination Processing

FIG. 12 illustrates specific processing content of the
threshold value determination unit 43 in step S4 of the
monitoring processing. The threshold value determination
unit 43 determines the threshold value(s) (the upper limit
value and/or the lower limit value) for the normal range of
each analog meter 6 according to a processing sequence
illustrated in this FIG. 12.

Practically, after the threshold value determination unit 43
is activated by the sensor information acquisition unit 41, it
starts the threshold value determination processing illus-
trated in this FIG. 12 and firstly selects one sensor terminal
2 on which processing of step S21 and subsequent steps have
not been executed yet (S20).

Subsequently, the threshold value determination unit 43
calculates the threshold value(s) (the upper limit value
and/or the lower limit value) for the measured value of the
analog meter 6 corresponding to the sensor terminal 2 on the
basis of the past data from the sensor terminal 2 selected in
step S20 stored in the corresponding sensor value storage
table 50 (FIG. 4) (S21).

Specifically speaking, the threshold value determination
unit 43 firstly reads past measured values, which are
acquired from the sensor terminal 2 selected in step S20,
from the sensor value storage table 50. When this happens,
the threshold value determination unit 43 selectively reads
the required number of pieces of the most recent past data
from the past data (measured values) acquired at the same or
almost the same time of day as the current time of day. This
is performed in order to set an optimum threshold value to
the current time of day when the measured values observed
in one day are cyclic in nature. Furthermore, a threshold
value(s) which would be also appropriate even when the
measured value changes along with changes with time can
be set by using more recent past data from among the past
data as described above.

Incidentally, when the measured value changes on a
weekly cycle, a monthly cycle, or an annual cycle, the past
data (measured values) acquired at the same or almost the
same time of day on the same day of week, at the same or
almost the same time of day on the same date of each month,
or at the same or almost the same time of day on the same
date of the same month may be read selectively.

Subsequently, the threshold value determination unit 43
reads all the threshold value determination conditions from
the threshold value determination condition table 51 (FIG.
5) and calculates the threshold value(s) for the measured
value of the analog meter 6 corresponding to the sensor
terminal 2 selected in step S20 so that these threshold value
determination conditions which have been read will be
satisfied (S21).
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For example, when the threshold value determination
condition which has been read from the threshold value
determination condition table 51 is to “calculate the thresh-
old value(s) by using an average value of the past data of
past 30 days and a value obtained by multiplying a standard
deviation by a coefficient 2,” the threshold value determi-
nation unit 43 uses the following expression Math. 1 to
calculate the upper limit value and the following expression
Math. 2 to calculate the lower limit value.

[Math. 1]

Upper Limit Value=Average Value+Standard Devia-
tionxCoefficient

(6]
[Math. 2]

Lower Limit Value=Average Value-Standard Devia-
tionxCoefficient

@

However, it is possible to set a threshold value setting
condition specifying that “if there is no change in the
measured value during a designated period of time, it should
be determined to be abnormal”; and the abnormality judg-
ment unit 44 may detect abnormality in accordance with this
threshold value setting condition. Furthermore, settings may
be set so that a fixed value(s) designated by the user can be
set as the threshold value(s).

Next, the threshold value determination unit 43: stores the
threshold value(s) (the upper limit value and/or the lower
limit value), which was calculated in step S22, in a row
corresponding to the sensor terminal 2 selected in step S20
of the threshold value column 52E (FIG. 6) in the sensor
management table 52 (FIG. 6) (S22); and then judges
whether or not the execution of the processing of step S21
and step S22 has been completed with respect to all the
sensor terminals 2 (S23).

Then, if the threshold value determination unit 43 obtains
a negative result in this judgment, it returns to step S20 and
then repeats the processing of step S20 to step S23 by
sequentially switching the sensor terminal 2 to be selected in
step S20 to another unprocessed sensor terminal 2 on which
the processing of step S21 and subsequent steps has not been
executed yet.

Then, when the threshold value determination unit 43
eventually obtains an affirmative result in step S23 by
finishing determining the threshold values for the normal
range of the measured value of the analog meter 6 corre-
sponding to each sensor terminal 2, it terminates this thresh-
old value determination processing.

(3-3) Image Acquisition Range and Resolution
Determination Processing

Meanwhile, FIG. 13 illustrates a processing sequence for
the image acquisition range and resolution determination
processing executed by the image acquisition range and
resolution determination unit 45 (FIG. 1) in step S9 of the
monitoring processing explained earlier with reference to
FIG. 10. The image acquisition range and resolution deter-
mination unit 45 determines each of the range and resolution
of a partial image to be transferred with respect to each
analog meter 6, regarding which its then-measured value is
out of the normal range, in accordance with a processing
sequence illustrated in this FIG. 13.

Practically, when the image acquisition range and reso-
Iution determination unit 45 proceeds to step S9 in FIG. 10,
it starts the image acquisition range and resolution determi-
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nation processing illustrated in this FIG. 13 and firstly
selects a transfer pattern in which the then-targeted sensor
terminal 2 is assigned the highest priority, from among
transfer patterns on which processing of step S31 and
subsequent steps has not been executed yet, by referring to
the pattern priority management table 53 (FIG. 9) (S30).

Subsequently, the image acquisition range and resolution
determination unit 45 calculates the data size of a partial
image, which is to be then acquired and is defined by the
pattern table 54 (FIG. 8) corresponding to the transfer
pattern selected in step S30, by referring to that pattern table
54 (FIG. 8) (S31).

Next, the image acquisition range and resolution deter-
mination unit 45: reads the communication speed, which is
stored in a row of the communication speed column 52C
(FIG. 6) corresponding to the then-targeted sensor terminal
2 in the sensor management table 52 (FIG. 6), and the
remaining time of the battery 12 which is stored in the same
row of the remaining battery time column 52D (FIG. 6); and
judges, based on these pieces of read information, whether
time required to transmit the partial image of the data size
calculated in step S31 from the sensor terminal 2 to the
manager terminal 4 is less than the remaining time of the
battery 12 for that sensor terminal 2 (S32).

Specifically speaking, this judgment is made by judging
whether the data size calculated in step S31 satisfies the
following expression or not.

[Math. 3]

Remaining Time of Battery>Data Size/Communica-

tion Speed 3)

Furthermore, if the image acquisition range and resolution
determination unit 45 obtains a negative result in the judg-
ment of step S32, it judges whether or not the execution of
the processing of step S31 and step S32 has been completed
with respect to all the transfer patterns defined by the pattern
priority management table 53 regarding the then-targeted
sensor terminal 2 (S33).

Then, if the image acquisition range and resolution deter-
mination unit 45 obtains a negative result in this judgment,
it returns to step S30 and then repeats a loop from step S30
to step S33 until it obtains an affirmative result in step S32
or step S33.

Then, when the image acquisition range and resolution
determination unit 45 eventually obtains an affirmative
result in the judgment of step S32, it calculates a coordinate
position of the partial image in accordance with the condi-
tions defined in the pattern table 54 corresponding to the
transfer pattern then selected in step S30 and determines the
calculated coordinate position and the resolution defined by
the relevant pattern table 54 as the range and resolution of
the partial image (S34). Subsequently, the image acquisition
range and resolution determination unit 45 terminates this
image acquisition range and resolution determination pro-
cessing.

On the other hand, if the image acquisition range and
resolution determination unit 45 obtains an affirmative result
in the judgment of step S33, the image acquisition range and
resolution determination unit 45: executes error processing
by, for example, causing the display data generation unit 47
(FIG. 1) to generate the screen data of the warning screen
which indicates a warning stating that an image of the
relevant analog meter 6 cannot be acquired, causing the
display processing unit 48 to transmit the generated screen
data to a necessary client terminal 5, and causing that client
terminal 5 to display the above-described warning screen
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(S35); and then terminates this image acquisition range and
resolution determination processing.

(4) Advantageous Effects of This Embodiment

Regarding the monitoring system 1 according to this
embodiment described above, when a measured value of an
analog meter 6, which is reported from the sensor terminal
2, is out of the normal range, the manager terminal 4
requests transmission of image data of a partial image,
which is necessary and sufficient to check whether the
measured value of that analog meter 6 is actually out of the
normal range or not, from the relevant sensor terminal 2 by
designating the range and resolution of the partial image;
and the sensor terminal 2 transmits the image data of the
requested partial image in the captured image 30 with the
requested resolution to the manager terminal 4 in response
to the above-described request from the manager terminal 4.

Therefore, this monitoring system 1 can keep the data
volume of the image data to be transferred from the sensor
terminal 2 to the manager terminal 4 as small as possible and
monitor the monitoring object apparatus sufficiently for
practical use while suppressing the battery consumption of
the sensor terminal 2, which is attributable to the transfer of
the image data, as much as possible.

(5) Other Embodiments

Incidentally, the aforementioned embodiment has
described the case where the analog meter 6 is an analog
meter of the pointer rotation type; however, the present
invention is not limited to this example and can be applied
to a wide variety of analog meters 6 which are measuring
apparatuses of types other than the pointer rotation type.

Furthermore, the aforementioned embodiment has
described the case where the data processing apparatus 11 is
provided separately from the camera apparatus 10 in the
sensor terminal 2; however, the present invention is not
limited to this example and the camera apparatus 10 may be
equipped with all the functions of the data processing
apparatus 11.

Furthermore, the aforementioned embodiment has
described the case where the camera apparatus 10 is com-
posed of the general-purpose still image digital camera
equipped with the flash device; however, the present inven-
tion is not limited to this example and the camera apparatus
10 may be equipped with a lighting device other than the
flash device for the purpose of photographing during night.

INDUSTRIAL APPLICABILITY

The present invention can be applied to a wide variety of
monitoring systems for monitoring the status of monitoring
object apparatuses.
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The invention claimed is:
1. A monitoring system for monitoring a status of a
monitoring object apparatus, the monitoring system com-
prising:
a sensor terminal that is driven by a battery and acquires
a measured value or measured values of a measuring
apparatus mounted in the monitoring object apparatus
by executing image analysis processing on a captured
image obtained by photographing the measuring appa-
ratus; and
a manager terminal that monitors the measured value of
the measuring apparatus which is reported from the
sensor terminal,
wherein when the measured value of the measuring
apparatus is out of a normal range, the manager termi-
nal requests transmission of image data of an image
area which is necessary and sufficient to check whether
the measured value of the measuring apparatus is
actually out of the normal range or not in the captured
image from the sensor terminal by designating a range
and resolution of the image area;
wherein the sensor terminal transmits the requested image
data of the image area in the captured image with the
requested resolution to the manger terminal in response
to the request from the manager terminal, and
wherein a plurality of transfer patterns that are transfer
formats of the image data including an image size and
resolution of the image area regarding which transfer of
the image data to the sensor terminal is requested are
set in advance;
wherein a priority is set to each of the transfer patterns;
and
wherein the manager terminal:
regularly or irregularly acquires remaining time of the
battery for the sensor terminal and a communication
speed of a communication path to the sensor termi-
nal; and

requests, on the basis of the remaining time of the
battery and the communication speed which have
been acquired, and the image size of the image area
which is defined by each of the transfer patterns, that
the sensor terminal should transmit the image data of
the image area with the image size and the resolution
that are defined by the transfer pattern with the
priority which is the highest among the transfer
patterns capable of transferring the image data of the
image area within the remaining time of the battery.

2. The monitoring system according to claim 1,

wherein the image area which is necessary and sufficient
to check whether the measured value of the measuring
apparatus is actually out of the normal range or not in
the captured image is:
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an image area in which a part or whole of a pointer of
the measuring apparatus appears when the measured
value of the measuring apparatus is within the nor-
mal range; or an image area where a part or whole of
the pointer of the measuring apparatus at present
appears.
3. The monitoring system according to claim 1,
wherein the manager terminal determines a threshold
value for the normal range of the measured value on the
basis of the measured values in the past which are
reported from the sensor terminal.
4. The monitoring system according to claim 2,
wherein the manager terminal determines a threshold
value for the normal range of the measured value on the
basis of the measured value which is more recent from
among the measured values in the past which are
reported from the sensor terminal.
5. The monitoring system according to claim 2,
wherein the manager terminal determines a threshold
value for the normal range of the measured value on the
basis of the measured values in the past acquired at the
same time of day or almost the same time of day from
among the measured values in the past which are
reported from the sensor terminal.
6. A method for controlling a monitoring system for

monitoring a status of a monitoring object apparatus,

the monitoring system including:

a sensor terminal that is driven by a battery and acquires
a measured value or measured values of a measuring
apparatus mounted in the monitoring object apparatus
by executing image analysis processing on a captured
image obtained by photographing the measuring appa-
ratus; and

a manager terminal that monitors the measured value of
the measuring apparatus which is reported from the
sensor terminal,

the monitoring system control method comprising:

a first step executed, when the measured value of the
measuring apparatus is out of a normal range, by the
manager terminal requesting transmission of image
data of an image area which is necessary and sufficient
to check whether the measured value of the measuring
apparatus is actually out of the normal range or not in
the captured image from the sensor terminal by desig-
nating a range and resolution of the image area; and

a second step executed by the sensor terminal transmitting
the requested image data of the image area in the
captured image with the requested resolution to the
manger terminal in response to the request from the
manager terminal,

wherein a plurality of transfer patterns that are transfer
formats of the image data including an image size and
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resolution of the image area regarding which transfer of
the image data to the sensor terminal is requested are
set in advance;

wherein a priority is set to each of the transfer patterns;
and

wherein the manager terminal regularly or irregularly
acquires remaining time of the battery for the sensor
terminal and a communication speed of a communica-
tion path to the sensor terminal; and

wherein in the first step, the manager terminal requests, on
the basis of the remaining time of the battery and the
communication speed which have been acquired, and
the image size of the image area which is defined by
each of the transfer patterns, that the sensor terminal
should transmit the image data of the image area with
the image size and the resolution that are defined by the
transfer pattern with the priority which is the highest
among the transfer patterns capable of transferring the
image data of the image area within the remaining time
of the battery.

7. The monitoring system control method according to

claim 6,

wherein in the first step, the manager terminal designates,
as the image area which is necessary and sufficient to
check whether the measured value of the measuring
apparatus is actually out of the normal range or not in
the captured image, an image area in which a part or
whole of a pointer of the measuring apparatus appears
when the measured value of the measuring apparatus is
within the normal range, or an image area where a part
or whole of the pointer of the measuring apparatus at
present appears.

8. The monitoring system control method according to

claim 6,

wherein the manager terminal determines a threshold
value for the normal range of the measured value on the
basis of the measured values in the past which are
reported from the sensor terminal.

9. The monitoring system control method according to

claim 8,

wherein the manager terminal determines a threshold
value for the normal range of the measured value on the
basis of the measured value which is more recent from
among the measured values in the past which are
reported from the sensor terminal.

10. The monitoring system control method according to

claim 8,

wherein the manager terminal determines a threshold
value for the normal range of the measured value on the
basis of the measured values in the past acquired at the
same time of day or almost the same time of day from
among the measured values in the past which are
reported from the sensor terminal.
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